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Benefit-Cost Analysis of Addiction
Treatment: Methodological Guidelines
and Empirical Application
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Michael T. French, Helena J. Salomé, Jody L. Sindelar,
and A. Thomas McLellan

Objective. To provide detailed methodological guidelines for using the Drug Abuse
Treatment Cost Analysis Program (DATCAP) and Addiction Severity Index (ASI) in a
benefit-cost analysis of addiction treatment.
Data Sources/Study Setting. A representative benefit-cost analysis of three out-
patient programs was conducted to demonstrate the feasibility and value of the meth-
odological guidelines.
Study Design. Procedures are outlined for using resource use and cost data collected
with the DATCAP. Techniques are described for converting outcome measures from the
ASI to economic (dollar) benefits of treatment. Finally, principles are advanced for
conducting a benefit-cost analysis and a sensitivity analysis of the estimates.
Data Collection/Extraction Methods. The DATCAP was administered at three
outpatient drug-free programs in Philadelphia, PA, for 2 consecutive fiscal years (1996
and 1997). The ASI was administered to a sample of 178 treatment clients at treatment
entry and at 7-months postadmission.
Principal Findings. The DATCAP and ASI appear to have significant potential for
contributing to an economic evaluation of addiction treatment. The benefit-cost analysis
and subsequent sensitivity analysis all showed that total economic benefit was greater
than total economic cost at the three outpatient programs, but this representative
application is meant to stimulate future economic research rather than justifying
treatment per se.
Conclusions. This study used previously validated, research-proven instruments and
methods to perform a practical benefit-cost analysis of real-world treatment programs.
The study demonstrates one way to combine economic and clinical data and offers a
methodological foundation for future economic evaluations of addiction treatment.
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Although government policy agencies, insurance companies, managed care
organizations, and the public at large are concerned about the costs and
benefits of health care interventions in general, particular concern exists
regarding the funding of substance abuse treatment interventions. First,
substance abuse is not universally recognized as a disease or a health problem
(McLellan et al. 2000). Second, substance abuse treatment remains heavily
subsidized, while the social and health benefits of substance abuse treatments
are not well understood (French 2000). Third, the majority of substance abuse
treatment is financed with public funds and is therefore subject to frequent
scrutiny and debate. For all of these reasons, a great need exists for scientifically
sound, but practical economic evaluations of contemporary substance abuse
treatments.

To reinforce standardized methods and promote consistency across
studies, health economists have published several books and scientific articles
on proper techniques for economic evaluation of health care programs (e.g.,
Drummond et al. 1997; Hargreaves et al. 1998; Johannesson 1996; Kenkel 1997;
Sloan 1996; Tolley, Kenkel, and Fabian 1994). Most significant, the U.S. Public
Health Service recently commissioned an expert panel to reach consensus on
appropriate methods for conducting cost-effectiveness analyses of health care
programs. The result of this project was a comprehensive book (Gold et al.
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1996) that serves as a valuable reference document for researchers and
policymakers.

Despite considerable methodological and empirical developments in
economic evaluation studies of primary health care programs, economic
techniques have rarely been adapted to studies of addiction treatment.
Advances in economic analyses of addiction treatment have lagged behind
other areas of health care partly because of the variety of substance abuse
treatment approaches and the complexity and multiplicity of treatment
outcomes so often demanded of addiction treatments (e.g., improvements in
drug use, crime, employment, health). Consequently, methodological guide-
lines for substance abuse researchers are scarce (Cartwright 1998; French 1995,
2000; Zarkin et al. 1994), and some of the existing empirical studies do not
conform to accepted principles and techniques of economic evaluation
(Drummond et al. 1997). Thus, policymakers, treatment managers, and
treatment evaluators could benefit from a clearly articulated methodological
framework for conducting economic evaluations of contemporary substance
abuse treatments.

This article addresses methodological and empirical gaps in the
economic evaluation literature by developing systematic research guidelines
and by then applying these guidelines to estimate the costs and economic
benefits of addiction treatment at three outpatient drug-free programs in
Philadelphia. To enhance feasibility and adaptability, the proposed estima-
tion techniques use data that are collected through two broadly accessible
data collection instruments: the Drug Abuse Treatment Cost Analysis
Program (DATCAP) and the Addiction Severity Index (ASI). These instru-
ments are the most frequently used cost and clinical instruments among
addiction researchers. Each has proven reliable and valid in numerous
treatment and research settings (French, Dunlap, Zarkin, et al. 1997;
Salomé and French, 2001; McLellan et al. 1980; McLellan, Kushner,
Metzger, et al. 1992). In addition, the approach suggested here is clinically
and administratively practical within contemporary substance abuse treat-
ment settings. For example, the ASI is widely used by treatment programs
across the country for admission assessments and for posttreatment
clinical evaluations of improvement and outcome. Similarly, the DATCAP
has been used in a variety of real-world treatment settings for economic
evaluations.

Benefit-Cost Analysis of Addiction Treatment 435



Overview of Economic Evaluation Methods

and Applications

Several established economic evaluation methods and techniques have been
used primarily by health economists to evaluate health care programs, services,
or interventions. The first technique, and one that is incorporated into all
others, is economic cost analysis. Economic cost analysis estimates the
opportunity cost of a program from a societal perspective. Opportunity cost
refers to the market value (i.e., the value of the next best alternative
application) of all resources used in the delivery of a program (Drummond
et al. 1997). A societal perspective implies that opportunity costs are included
for all participants or stakeholders in the program (without double counting),
such as organizations, patients, taxpayers, and insurance companies (Sindelar
and Manning 1997). For program evaluation, the societal perspective is
advocated over a private perspective (e.g., insurance company) because the
former is neutral across stakeholders and more comparable across programs
(Gold et al. 1996).

When two or more programs generate the same outcome, cost-minimi-
zation analysis can be used to guide resource allocation decisions. By estimating
and comparing the costs of alternative programs, the analyst can identify which
program costs least to achieve a given outcome. Cost minimization is a handy
technique, but it is rarely used to evaluate addiction treatment because most
services involve multiple outcomes with varying levels of success.

Although cost-effectiveness analysis is the most popular economic
evaluation method employed in health care research, it is also often
misunderstood. Simply stated, cost-effectiveness analysis compares ratios of
incremental (opportunity) cost and incremental outcome of two or more
alternative programs when outcomes are measured along a single scale.
Incremental analysis relates to the additional cost or outcome that would arise if
a program were implemented. For example, the incremental cost of an
enhanced services intervention is the cost of adding this component to
standard or baseline services, not the combined cost of standard plus enhanced
services. This technique is usually not intended for evaluating a single program
or multiple types of outcomes. This limitation is problematic when evaluating
substance abuse treatment as multiple outcomes (e.g., employment, crime,
drug use, health) are routinely expected (Institute of Medicine, 1990; Lamb,
Greenlick, and McCarty 1998; McLellan, Woody, Metzger, et al. 1996).
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The most powerful economic evaluation method is benefit-cost analysis
(Cartwright 1998; French 1995, 2000; Kenkel 1997). This technique compares
the opportunity cost of a program to its economic benefit (measured in
monetary terms, such as dollars). Results are expressed as a benefit-cost ratio or
net benefit estimate (benefit minus cost), and an intervention is usually cost
beneficial if the benefit-cost ratio exceeds unity or if the net benefit estimate is
positive. However, even if the benefit-cost test implies that intervention benefits
exceed intervention costs, one cannot conclude that an efficient use of scarce
resources is taking place without similar information from alternative uses of
the same resources.

The health care evaluation literature sometimes refers to two other types
of economic evaluation methods. Cost-utility analysis compares the incremen-
tal cost and the incremental change in utility (e.g., quality of life) of two or
more programs, with results mostly expressed in terms of cost per quality-
adjusted life-year. The quality-adjusted life-year represents a common health
output measure that captures both reduced morbidity and mortality (Drum-
mond et al. 1997). Quality adjustment factors, used to determine quality-
adjusted life-years, are weights usually ranging from 0 to 1 and are representing
various health conditions. Cost-utility analysis is becoming increasingly popular
for evaluating pharmaceutical products (Drummond et al. 1997) but is rarely
used in addiction treatment evaluations (Barnett 1999). Alternatively, cost-
offset analysis is often referred to in the addiction treatment literature as a
distinct method of economic evaluation (Holder 1987; Holder et al. 1991). In
reality, cost-offset analysis is a partial benefit-cost analysis because it compares
the cost of a program with the dollar value of a single outcome (i.e., avoided
future health care costs). Because it is a partial analysis, this technique may not
be suitable for guiding policy decisions.

Unlike the abundant literature with a psychological or clinical scope,
few studies have performed economic analysis to determine the cost, cost-
effectiveness, or net benefit of addiction treatment (e.g., Anderson et al.
1998; French and McGeary 1997; Goodman, Nishiura, Hankin, et al. 1996;
Harwood et al. 1995; Plotnick 1994; Rajkumar and French 1997; Barnet et al.
2001; Zarkin et al. 2001). This economic study, to our knowledge, is one of
the first within the addiction treatment field to include a comprehensive
spectrum of treatment outcomes similar to the range typically requested by
state and other government agencies (Institute of Medicine, 1990; Lamb,
Greenlick, and McCarty 1998). This research is also one of the first studies to
employ the DATCAP and ASI in a representative benefit-cost analysis of
addiction treatment and, subsequently, to test the usefulness of these
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instruments in an economic application (French et al. 2000, in press a, in
press b).

Proposed Benefit-Cost Guidelines

Economic Costs of Treatment Services

Resource use and cost information at participating programs can be obtained
by administering the DATCAP (French 2001a, 2001b, www.DATCAP.com).
The DATCAP is an onsite data-collection instrument that estimates the
economic costs of treatment services. The instrument is structured along
standard resource categories, including personnel, supplies and materials,
contracted services, buildings and facilities, equipment, and miscellaneous
items. The essence of the DATCAP is the concept of economic, or opportunity
cost, which denotes the payment required to keep the resource in its present
use or, alternatively, the amount the resource would be worth in its next best
application. Accounting cost, on the other hand, is based on actual
expenditures and standard depreciation schedules and may be less represen-
tative of the ‘‘replacement cost’’ of treatment resources. The DATCAP allows
estimation of total annual economic and accounting costs per individual cost
category as well as for the program as a whole. Similarly, average cost estimates
can be calculated by dividing total program cost by the average program
capacity, or static caseload. DATCAP also allows computation of the average
cost of a treatment episode, permitting cost comparisons across programs. A
detailed explanation of the DATCAP method as well as a summary of some of
its empirical findings can be found in French, Dunlap, Galinis, et al. (1996),
French, Dunlap, Zarkin, et al. (1997), French and McGeary (1997), and Salomé
and French (2001), as well as at www.DATCAP.com.

Economic Benefits of Treatment Services

Economic (dollar) benefits can be derived from patient self-reported informa-
tion collected at treatment entry and postadmission using the ASI (McLellan,
Kushner, Metzger, et al. 1992; McLellan et al. 1980). The ASI is a 45- to
60-minute structured clinical interview developed to diagnose and evaluate
lifetime as well as recent (past 30 days) severity of addiction-related problems in
the following areas: medical status, employment, alcohol and drug use, legal
status, family and social relationships, and psychiatric symptoms. The admission
version of the ASI covers both the past 30 days and lifetime experiences. The
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follow-up version is usually readministered 6 months following treatment
discharge, measuring the same variables for either the entire 6-month period or
the most recent 30 days. Most clinical evaluations employing the ASI compare
mean values on important variables (e.g., days of drug use, employment, crime)
during the 30-day period preceding the admission and the follow-up interviews
(see McLellan, Hagan, Levine, et al. 1998; McLellan, Kushner, Metzger, et al.
1992). The differences in mean values between admission and follow-up for
selected ASI variables can be translated into a corresponding dollar equivalent
to allow comparison with cost data. In the discussion that follows, estimation
techniques are described for translating various ASI measures into economic
(dollar) benefits of addiction treatment. The monetary conversion factors (i.e.,
unit cost estimates) cited later pertain to the Philadelphia Target Cities
evaluation. Future applications of this method will obviously need to be
extended to obtain monetary conversion factors that apply directly to the
specific sample(s) being evaluated and the location(s) of the intervention.

Because the ASI is primarily administered for clinical purposes, most of
the measures cannot be used in a benefit-cost analysis. Lifetime severity
measures relating to the behavior of the subject leading up to admission (e.g.,
number of lifetime arrests) as well as measures collected only at baseline cannot
be compared with a follow-up measure. Other variables cannot be associated
with a monetary equivalent due either to the unavailability of reasonable
estimates (e.g., family conflicts) or because of monetary irrelevance (e.g., client
demographics).

The proposed methodological guidelines recommend including the
following ASI variables in a benefits analysis: number of days in a medical
hospital, number of days in a psychiatric hospital, number of days in a residential
or hospital substance abuse treatment program, number of days experiencing
medical problems, income received from employment, money spent on
alcohol, money spent on drugs, number of days engaged in illegal activities, and
number of days experiencing psychiatric problems. For each selected ASI
variable, the statistical significance of the mean change from baseline to follow-
up should be determined by performing a Wilcoxon matched-pairs signed-rank
test (Siegel and Castellan 1988). The difference in mean values (30 days)
between admission and follow-up for each variable can then be multiplied by a
monetary conversion factor (i.e., unit cost estimate) to obtain the average
posttreatment benefit. This average posttreatment benefit, measuring past 30-
day experience, should then be extrapolated to cover the full follow-up period
(in the Application that follows, the follow-up period was 7 months).
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The ASI variable ‘‘number of days in a controlled environment’’
includes three settings that are important for the benefits analysis: inpatient
medical hospital, inpatient psychiatric hospital, and residential addiction
treatment. The cost of a day of inpatient medical care ($1,029.77 [1996
dollars]) was set equal to the average daily expenses for metropolitan
community hospitals in Pennsylvania (American Hospital Association 2000).
The cost of one inpatient psychiatric care day ($193.69 [1996 dollars]) was
obtained by taking the sum of the average fee for evaluation and
management services provided to a patient in a psychiatric residential
treatment center and the average fee for individual psychotherapy for the
State of Pennsylvania (American Medical Association 1999). Finally, the
average cost of one day in residential addiction treatment ($90.69 [1996
dollars]) was calculated from published and unpublished data on all
residential treatment programs that completed the DATCAP. Again, future
analyses should obtain unit cost estimates that are representative and
appropriate for the population being analyzed.

The cost of a day experiencing medical problems was estimated through
the following formula (French et al. 1996):

Cost of a day experiencing medical problems

¼

PJ

j¼1
1 � QAj

� �
� $QALDð Þ

h i

J

¼

P19

j¼1
1 � QAj

� �
� $173:08ð Þ

h i

19
¼ $19:73

The quality adjustment factors (QAj) in equation 1 correspond to a set of 19
medical conditions that are prevalent among drug abusers, such as acute
hepatitis B, HIV/AIDS, hypertension, bacterial pneumonia, sexually transmit-
ted diseases (e.g., chlamydia, syphilis, and gonorrhea), and tuberculosis. The
dollar value of a quality-adjusted life-day ($173.08) was based on a $1-million
value of life estimate (Viscusi 1993) for a 38-year-old White male with an average
life expectancy (5 percent discount rate) (Appendix Table A-1, available on
request, provides further details).

The ASI variable ‘‘income received from employment’’ is already
expressed in dollars. Money spent on alcohol and illicit drugs reflects the
value of changes in the consumption of these substances. It can be argued,
however, that benefits of reduced consumption have moral rather than
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economic implications. Moreover, consumption of illicit substances may
generate social welfare by supporting a parallel economy. On the other hand,
substance use may lead to negative externalities, such as violent behavior and
crime. It is certainly difficult to value precisely the loss to society caused by the
consumption of substances, and the proposed method suggests money spent
on alcohol and drugs as a proxy.

The ASI also collects information on the number of days engaged in
illegal activities (excluding drug use or possession), which can be used to
estimate the reduction in crime-related costs. According to a recent study,
crime-related costs account for nearly one third of the total cost of substance
abuse (Harwood, Fountain, and Livermore 1998). Estimates of the cost of
various criminal acts associated with substance abuse were obtained from
Rajkumar and French (1997). The weighted average cost of an ‘‘undefined’’
crime for drug abusers, where the weights are the relative probabilities of
committing each type of act, was estimated at $687.45 (Appendix Table A-2,
available on request, provides further details).

To apply the cost of an undefined crime to the number of days engaged
in illegal activities, an assumption had to be made about the number of crimes
an average subject would commit during 1 day of illegal activity. Although some
studies report up to five addiction-related crimes per day for an active drug
abuser (see Ball and Ross 1991), a safe and conservative assumption for this
study seemed to limit the number of acts to one per day. The sensitivity analysis
that follows sets the lower bound value to one act for every 2 days of reported
illegal activity (i.e., including 1 day of planning or prospecting for each
completed illegal act). Finally, the cost of a day experiencing psychiatric
problems was estimated through equation 1 in a similar way as a day
experiencing medical problems. Applying the value of a quality-adjusted life-
day ($173.08) and assuming that the individual ordinarily is in good health
prior to experiencing psychiatric problems, the cost associated with a day
experiencing psychiatric problems amounted to $7.62.

Benefit-Cost Analysis of Treatment Services

The proposed benefit-cost analysis weighs the costs of resources allocated to
treatment, as estimated through the DATCAP, against the benefits yielded
through treatment, obtained by monetizing selected ASI outcome variables. All
data used for the analysis were converted into constant dollars to adjust for
inflation (Bureau of Labor Statistics 1999). For the benefit-cost ratio and the
net benefit estimates, 95 percent confidence intervals were derived using
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bootstrap estimates (1,000 repetitions) with the bias-corrected approximation
method (StataCorp 1999).

Conducting a Sensitivity Analysis

Performing a sensitivity analysis is a critical component of an economic
evaluation when the assumptions and parameter estimates applied in the
analysis have uncertain precision. As discussed earlier, two or more approaches
were sometimes available to monetize certain variables. Other outcome
variables could arguably be dropped from the benefits estimation.

A sensitivity analysis can be conducted and reported in a variety of ways
(Drummond et al. 1997; Gold et al. 1996). Two approaches were employed in
the proposed economic evaluation strategy. The first approach derived 95
percent confidence intervals using bootstrap estimates (1,000 repetitions) with
the bias-corrected approximation method (StataCorp 1999) to develop a
statistical range for the benefit estimates and the benefit-cost statistics. The
second approach calculated a lower and upper bound estimate, whenever
relevant, for the outcome variables used in the benefit calculations. Similarly,
lower and upper bound estimates were calculated for total benefit. The lower
and upper bound estimates formed confidence intervals for the midrange (i.e.,
suggested) values. Furthermore, the three total benefit estimates (lower, mid,
upper) were used in sensitivity calculations of the benefit-cost statistics and are
demonstrated in the empirical application that follows.

Methodological Limitations

Several limitations are inherent to the proposed guidelines. First, outcome data
from the ASI are derived from patient self-reported information, which may be
less dependable than sources such as administrative records or physical
specimens. However, several studies found self-reported data to be quite
accurate in drug abuse treatment settings (Rouse, Kozel, and Richards 1985;
Turner, Lessler, and Devore 1992).

Second, most ASI measures pertain to behaviors and events during the
previous 30 days. The practice of multiplying the benefits accrued during a 30-
day period by 7 to estimate treatment benefits for the full 7-month follow-up
period in this study implies that progress is uniform across all 7 months, a
scenario that is rather unlikely. Some studies have shown that treatment
outcome measures (e.g., drug use, health care costs) ‘‘ramp up’’ before
treatment admission and then ‘‘ramp down’’ soon afterward (Holder and
Blose 1986, 1992; Holder, Cisler, Longabaugh, et al. 2000; Stout et al. 1999;
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Zywiak, Hoffman, Stout, et al. 1999). Conversely, the typical posttreatment
follow-up interval for the ASI is rather short (e.g., 7-months postadmission),
and there is evidence that improvements often extend beyond this period
(Hubbard, Craddock, Flynn, et al. 1997).

Third, not all economically important treatment outcomes are included
in the ASI (e.g., emergency room visits, outpatient clinic visits), and thus, the
present total benefit estimate is an incomplete value of the actual total benefit.
In addition, program costs may be slightly underestimated as well because costs
specifically incurred by program clients are currently not included in the
DATCAP.

Fourth, it could be argued that any analysis that does not include a
no-treatment control group could possess some degree of selection bias.
Substance abusers voluntarily seeking treatment are likely to be more
motivated than substance abusers not seeking treatment, which by itself may
(partially) explain their treatment success. Thus, motivated patients may
improve even without formal treatment (Holder and Blose 1992). On the
other hand, approximately 60 percent of admissions to addiction programs
have been forced into treatment by the legal or welfare systems or by a spouse
or employer (Lamb, Greenlick, and McCarty 1998). Moreover, for ethical
reasons, it may be infeasible to include a matched sample of patients not
receiving treatment.

Fifth, a related confounding factor is ‘‘regression to the mean.’’ Many
substance abusers enter treatment at the point when their behaviors have
become intolerable. Under these conditions, some of the improvement
attributed to treatment may actually be occurring through a natural progres-
sion of the illness. Although potential solutions to this estimation problem
(e.g., assembling a control group, correcting statistically for selection bias, or
analyzing the stability of substance use behaviors) were not possible in this
study, future treatment evaluations may be able to address this issue.

Application of the Benefit-Cost Guidelines

The Treatment Research Institute recently performed a controlled, quasi-
experimental field study (henceforth referred to as the ‘‘Philadelphia Target
Cities Project’’) to examine the feasibility and effectiveness of providing
enhanced social services with standard outpatient substance abuse treatment.
The Treatment Research Institute performed the evaluation of the clinical
effectiveness of this project over a 4-year period, extending from July 1992 to
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January 1997, and included three waves of patients. All patients volunteered to
participate in the study and were recruited at admission to treatment or to a
central intake unit. An ‘‘intent-to-treat’’ design was used in all three waves with
no exclusions. The research found that patients receiving enhanced services
showed significantly better outcomes, such as reduced alcohol and drug use,
and fewer physical and mental health problems compared with the patient
group treated with standard services only (see McLellan, Hagan, Levine, et al.
1998, for details of the methods and results).

As an empirical application of the methods proposed earlier, a
representative benefit-cost analysis was conducted using data from three of
the enhanced outpatient drug-free programs in the Philadelphia Target Cities
Project. Economic cost data were collected for a period of 2 consecutive fiscal
years, 1996 and 1997, using the DATCAP (French, Dunlap, Zarkin, et al. 1997).
Economic (dollar) benefits were derived from patient self-reported informa-
tion at treatment entry as well as at 7-months postadmission using variables
measured through the ASI (McLellan, Hagan, Levine, et al. 1998).

Cost Analysis

Table 1 summarizes the cost estimates obtained through the DATCAP
(fiscal years 1996 and 1997) for three outpatient drug-free programs from
the Philadelphia Target Cities Project. All three programs had a private,

Table 1: Economic Cost Estimates for Fiscal Years 1996 and 1997 (1996

Dollars)

Outpatient
Program

Fiscal
Year

Average
Length
of Stay

(Weeks)* [1]

Average
Daily

Census [2]

Total
Annual

Economic
Cost ($) [3]

Weekly Economic
Cost Per

Client ($)[3]/
[2]/52 ¼ [4]

Economic Cost
Per Treatment
Episode ($) y

[1] � [4] ¼ [5]

Program 1 1996 4 254 1,116,491 85 338
1997 4 280 985,698 68 271

Program 2 1996 4 165 620,826 72 289
1997 4 165 573,697 67 267

Program 3 1996 4 200 608,325 58 234
1997 4 200 605,032 58 233

Program 1996 4 206 781,187 72 288
averagez 1997 4 214 720,117 64 228

*Length of stay estimates were approximated from client records at each program.
yEconomic cost per treatment episode may not exactly equal the product of weekly cost per
client and average length of stay due to rounding.

zRepresents the weighted average of the three outpatient drug-free programs, where the
weights are the number of clients at each program.
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not-for-profit structure but were supported with public funds. Total annual
economic cost ranged from a low of $573,697 (program 2, 1997) to a high of
$1,116,491 (program 1, 1996). Weekly economic cost per client, representing a
more equitable comparison across programs, ranged from a low of $58
(program 3, 1997) to a high of $85 (program 1, 1996). Economic cost per
treatment episode represents the product of the average length of stay and the
weekly economic cost per client. The cost per episode ranged from $233
(program 3, 1997) to $338 (program 1, 1996). The average number of weeks in
treatment was obtained from client records rather than using estimates
provided by treatment administrators. The weighted average values for all of
the cost estimates are reported at the bottom of Table 1.

Benefit Analysis

Table 2 provides an overview of the change in the matched pairs of the selected
ASI variables as well as the corresponding average treatment benefits for the
7-month follow-up period. The number of days in residential addiction
treatment, income received from employment, money spent on alcohol,
money spent on drugs, and number of days experiencing psychiatric problems
all showed a statistically significant change from baseline to follow-up
(p < 0:01). The direction of change in variable means in each case
corresponded to positive benefits. Average treatment benefits are presented
in column 3 of the table, by outcome, and in the aggregate. For the ASI
variables not expressed in dollar terms, the number of units of change was
multiplied by a monetary value (i.e., the most reliable unit cost estimate
available) to obtain the corresponding average posttreatment benefit.

As shown in column 3 of Table 2, total treatment benefit per client over
the 7-month follow-up amounted to $4,643 (p < 0:01, 95 percent CI, $2,131,
$7,755). As expected, the reduction in number of days engaged in illegal
activities accounted for the largest share of total benefit ($1,576), followed by
money spent on drugs ($1,020) and days of inpatient medical care ($891).

Sensitivity Analysis of Benefit Estimates

Results of additional sensitivity analyses for all variables included in the benefit
calculations are reported in Table 3. Based on alternative assumptions and unit
cost estimates, lower bound and upper bound values were calculated to
demonstrate the range associated with estimation uncertainty. The lower and
upper bound estimates can be compared with the mid range (i.e., suggested
values) reported earlier in Table 2.
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Some important results from the sensitivity analysis merit discussion.
First, the benefit estimate associated with reduced criminal activity was highly
dependent on the assumed number of crimes committed per day of illegal
activity, ranging from $788 (1 crime every other day) to $7,880 (5 crimes per
day). Second, the estimated value of a statistical life (from $500,000 to $5
million) led to wide intervals for the benefits associated with improved medical
and psychiatric status. Third, eliminating the benefits from less money spent on
alcohol and drugs resulted in a drop of $1,124 in total benefit. Finally, factoring
in the full-sensitivity analysis, the total benefit per client ranged from $2,197 to
$14,565.

Benefit-Cost Analysis

Table 4 compares the total cost and total benefit of outpatient addiction
treatment at three programs. Consistent with the sensitivity analysis for the
benefit estimates, benefit cost statistics are also reported for the mid range,
lower bound, upper bound, and 95 percent confidence interval. The estimate
in column 1 is the weighted average economic cost per treatment episode and
represents the average of fiscal years 1996 and 1997 (Table 1). Average net
benefit for each category was obtained by deducting average economic cost
(column 1) from the average economic benefit (column 2). Net benefit
estimates ranged from $1,939 (lower bound) to $14,307 (upper bound), with a
95 percent CI of $2,067 to $7,697. Benefit-cost ratios displayed a similar
distribution, ranging from $9 (lower bound) to $56 (upper bound) and a 95
percent CI of $9 to $31. The midrange benefit-cost ratio for all three programs
amounted to $18, implying that, on average, for this sample, each dollar
invested in outpatient drug-free treatment yielded $18 in economic benefit.

Table 4: Comparison of Treatment Costs and Benefits (1996 Dollars)

Measure

Average
Economic

Cost ($)1 [1]

Average
Economic

Benefit ($)[2]

Average
Net Benefit ($)
[2]–[1] ¼ [3]

Benefit-Cost
Ratio ($)

[2]/[1] ¼ [4]

Mid range 258 4,643* 4,385* [2,067; 7,697] 18y [9; 31]
Lower bound 258 2,197* 1,939* 9y

Upper bound 258 14,565* 14,307* 56y

Note: Bracketed values are 95 percent confidence intervals derived from bootstrap estimates
(1,000 repetitions) using the bias-corrected approximation method (StataCorp 1999).
*Significantly greater than zero, p < 0:01, Wilcoxon signed-rank test.
ySignificantly greater than one, p < 0:01, Wilcoxon signed-rank test.
1The weighted average economic cost per treatment episode of the three outpatient drug-
free programs (fiscal years 1996 and 1997), where the weights are the number of clients at
each program.
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Discussion and Conclusion

The overarching goals of this article were (1) to describe methodological
guidelines for evaluating the costs and benefits of addiction treatment,
employing proven health economics methods and validated clinical and
economic instruments, and (2) to demonstrate the feasibility of the
proposed guidelines through a representative benefit-cost analysis of real-
world outpatient addiction treatment programs in Philadelphia. The
proposed cost analysis technique uses resource use and cost data collected
through the DATCAP. The proposed approach for estimating economic
benefits is based on data from the ASI. Both instruments have been tested
in numerous settings and are widely administered in substance abuse
research.

This article offers evidence that the proposed methodological guidelines
are both practical to apply in standard treatment programs and are capable of
measuring economic costs and benefits. Therefore, the contributions of this
research are both methodological and empirical, showing one approach for
performing a rigorous economic evaluation using clinical as well as financial
data collection instruments, and factoring in a broad spectrum of treatment
outcomes.

The specific benefit-cost statistics reported here support earlier research,
which determined that social services coupled with addiction counseling are
‘‘necessary and sufficient’’ conditions for truly effective treatment (McLellan,
Hagan, Levine, et al. 1998). However, it is important to emphasize that the
practical application of the economic evaluation approach was primarily
included to determine the viability of these methods in real-world settings. The
subject programs and their clinical and economic outcomes cannot be
considered representative of the larger population of contemporary public
treatments (e.g., Avants, Margolin, Sindelar, et al. 1999). The benefit-cost
results presented here should therefore be viewed as suggestive rather than
indicative.

Notwithstanding the limitations and qualifications discussed, the meth-
odological guidelines and empirical application provide a foundation for
future economic studies of substance abuse treatment. Although every
evaluation project must collect specific and current data to estimate treatment
costs and benefits, the instruments and techniques discussed here could be
instructive and supportive.
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